08/05/99 13:20 ©1 281 373 5354 Jeff Streets ^ @003 



CO tfd - 



sheet : and 

a fluid flowfield formed in one or more faces of the sheet. 



9.(Amended) [The] A bipolar plate [of claim 7,] faf electrochemical cells, comprising; 

fl pnmv* ? , electrically conducting s h eet/selected from the gTOUP consisting Of 
Pv panHed metal mesh, metal f oam, conducting polvmer foam. Porous conductive carbon 
material and combinations thereof; 

fl gflff impermeable material disposed wi thin the sheet to form a eas barrier, 
wherein the gas impermeable material if a polymer selected from the group consisting of 
water permeable polymers, meraiop/astic polymers, reactively cured polymers, and 
combinations thereo£_ancl 

fl fl?W<1 ft1H fanned in the sheet. 

10. (Amended) [The] A bipolar/plate [of claim 7,] for electrochemical cells, comprising: 
^ a porous, electrically/ conducting sh eet selected from the eroUP consisting of 

expanded metal mesh, metaf foam, conducting polv m er foam, porous conductive carbon 
m,aten a1 and combinations/thereof; 

a pas impermeable m aterial disposed within a portion of the sheet to form a gas 
barrier, wherein the gas/impermeable material is an epoxyiiad 
a flowfield forced in the sheet. 



1 1 . (Amended) [The] A bipolar plate [of claim 7 f ] for electrochemical cells, comprising; 

a porous/ electrically conduct ing sheet selected from the group consisting of 
evpanded meta/ mesh, metal foam, c onducting polvmer foam, porOUS conductive carbon 
material and (/ombin ations thereof: 

a ga / impermeable material disposed wi thin a portion of the sheet to form a gas 
hariiei.whbrein the gas impermeable material is a thermoplastic polymer selected from 
the group jbonsisting of polyethersulfone (PES), nylon, and polycarbonate^and 

3 flowfield formed in the sheet 
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12. (Amended) [The] A bipolar pkte [of claim 7J for electrochemica l cells , comprisin g ; 

a po ron* electrically conducting sheet selected from the group consisting Of 
ex panded metal mesh, metal foam, cond u r.tinp polvmer foam, norous conductive carbon 
material an d combinations tiiereof: 

a gas impermeable/materia l disposed witfrn a portion of the sheet to form a. gas 
harrier, w herein the gas impermeable material is a perfluorinated sulfonic acid polymer; 
and 

a fWfield forced in the sheet. 



16. (Amended) [The] A bipolar plate [oftfiaim 7 J for electrochemical cells, comprising; 

a porous, electrically conducting sh e et selected from the grouu consisting of 
expanded metal mesh, metal foam conducting nolvmer foam, porous Conductive carbon 
material and combinations thereof: 

a gas impermeable materia l disposed within a portion of the sheet to form a gas 
barrier, wherein the gas impermeable material is disposed within a face of the sheet[,]; 
a flowfield form™* ™ j me sheet: and [further comprising] 

a second porous, elfifctrically conducting sheet selected from the group consisting 
of expanded metal mes/ metal foam, conducting polymer foam, porous conductive 
carbon material and combinations thereof, wherein the second porous sheet is in electrical 
contact with the face^f the porous sheet having the gas barrier. 



F 




'(Amended) A bipolar plate for electrochemical cells, consisting essentially of: 

a porous, electrically conducting sheet selected from the group consisting of 
expanded metal mesh, metal foam, conducting polymer foam, porous conductive carbon 
material and combinations thereof; and 

a gas impermeable material disposed within pores of a [minor] portion of the 
sheet to form a gas barrier that prevents communication of gas between opposing faces of 
the sheet. 
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P ^W: (Amended) A bipolarpSe for electrochemical cells, comprising: 

a porous, electrically conducting sheet selected from the group consisting of 
expanded metal mesh, metal foam, conducting polymer foam, porous conductive carbon 
material and combinations thereof; and 

a gas impermeable material disposed within a [minor] portion of the sheet to form 
a gas barrier, wherein the gas impermeable material is an epoxy. 

<D ? (Amended) A bipolar^plate for electrochemical cells, comprising: 

a porous, electrically conducting sheet selected from the group consisting of 
expanded metal mesh, metal foam, conducting polymer foam, porous conductive carbon 
material and combinations thereof; 

a gas impermeable material disposed within a [minor] portion of the sheet to form 
a gas barrier, wherein the gas impermeable material is disposed within a face of the sheet; 
and 

a second porous, electrically conducting sheet selected from the group consisting 
of expanded metal mesh, metal foam, conducting polymer foam, porous conductive 
carbon material and combinations thereof, wherein the second porous sheet is in electrical 
contact with the face of the porous sheet having the gas barrier. 



5C//5 
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<o }T&^19. (Amended) The bipolar plate/of claim 7, wherein [the] a flowfield is formed by the 
' open poresjn the porous electri/ally conducting [member] steel. 



<5> 



M. (Amended) The bipolar plate of claim [7] wherein the flowfield is a gas 

A 

flowfield.^ 

£2? (Amended) The bipolar plate of claim [7] i£ wherein the flowfield is a liquid 
flowfield.«-r 
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p ^44XAmended) A bipolar plate for electrochemical cells, comprising: 

' a porous, electrically conducting sheet selected from the group consisting of 

£ 7 expanded metal mesh, metal foam, conducting polymer foam, porous conductive carbon 
material and combinations thereof; and 

a gas impermeable material disposed within a first portion of the sheet to form a 
gas barrier preventing co m munication of pas between opposing fares of the sheet and 
leaving a second portion of the sheet to serve as a fluid flowfield. 



| Please enter the following new claims: 
_ 1ft 



f ^ w§ — ■ 

l^T The bipolaf^tV^of^claim ie; wherein the gas impermeable material is selected 

A 

from the group consisting of polymers and metals.- 

€9. ^v&r tit . , . , 

The bipolar plate of claim >5, wherein the gas impermeable material is a polymer 

A 

selected from the group consisting of water permeable polymers, thermoplastic polymers, 
reactively cured polymers, and combinations thereof.** 



bipolar plate of claim-*£ wherein the gas impermeable material is an epoxy.— 

A 

$1^ 5ef w«cfer ^| 



The bipolar^ plate of claim wherein the gas impermeable material is a 
thermoplastic polymer selected from the group consisting of polyethersulfone (PES), 
nylon, and polycarbonate.— 



\ 



S<_/£ —49. The bipolar plate of /claim 36, wherein the gas impermeable material is a 
Fly* perfluorinated sulfonic acid/polymer.--' 



-^50. The bipolar plate of claim 7, whereni jhe^gas impermeable material is selected 
j from titanium, nickel, stainless steel, ajuimfoum, magnesium, gold or combinations 
thereof- / ' 



r)- 
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( —51. The bipolar plate of /laim 21, wherein the metal sheet is selected from titanium, 
1 nickel, stainless steel, aluminum, magnesium, gold or combinations thereof 

F /^-52. The bipolar plaJ of claim 36, wherein the gas impermeable material is selected 
from titanium, nickel/ stainless steel, aluminum, magnesium, gold or combinations 
thereof.** 

p The bipolar plate of claim l , wherein the gas barrier prevents communication of gas 

between opposing faces of the sheet.-* 

^ * ^tz£ The bipolar^ate of clairnLf wherein the gas barrier prevents communication of 
^0 gas between opposing faces of the sheets 

f ^25. The bipolar plate of claim J*>, wherein the gas barrier prevents commumcation of 
gas between opposing faces of the sheets 



J~f6 t The bipolar^late of claim^ wherein the gas barrier prevents communication of 
gas between opposing faces of the sheeted 

f l^f. The bipolar pfate of claim wherein the gas barrier prevents communication of 
gas between opposing faces of the sheet-: — 

5& The bipolar plate of claimUS; wherein the gas barrier prevents communication of 
^ A 

gas between opposing faces of the sheet.— 

T The bipolar plate of claim wherein the gas barrier prevents commumcation of 

gas between opposing faces of the sheets 

X The bipolar plate of claim>f; wherein the gas barrier prevents communication ot 

gas between opposing faces of the sheet.—* 




